Interaction between reactive oxygen species and nitric oxide in the microvascular response to systemic hypoxia.
Systemic hypoxia results in oxidative stress due to a change in the reactive oxygen species (ROS)-nitric oxide (NO) balance. These experiments explored two mechanisms for the altered ROS-NO balance: 1) decreased NO synthesis by NO synthase due to limited O(2) substrate availability and 2) increased superoxide generation. ROS levels and leukocyte adherence in mesenteric venules of rats during hypoxia were studied in the absence and presence of an NO donor [spermine NONOate (SNO)] and of the NO precursor L-arginine. We hypothesized that if the lower NO levels during hypoxia were due to O(2) substrate limitation, L-arginine would not prevent hypoxia-induced microvascular responses. Graded hypoxia (produced by breathing 15, 10, and 7.5% O(2)) increased both ROS (123 +/- 6, 148 +/- 11, and 167 +/- 3% of control) and leukocyte adherence. ROS levels during breathing of 10 and 7.5% O(2) were significantly attenuated by SNO (105 +/- 6 and 108 +/- 3%, respectively) and L-arginine (117 +/- 5 and 115 +/- 2%, respectively). Both interventions reduced leukocyte adherence by similar degrees. The fact that the effects of L-arginine were similar to those of SNO does not support the idea that NO generation is impaired in hypoxia and suggests that tissue NO levels are depleted by the increased ROS during hypoxia.